Introduction {#S1}
============

Osteomas are benign lesions composed of mature compact and/or cancellous bone that grow continuously. Osteomas are histologically characterized by the proliferation of either compact or cancellous bone. They may arise from endosteal or periosteal surfaces and occur as single or multiple lesions with considerable variation in size [@R01]^-^[@R03]. Osteomas are essentially tumours of craniofacial bone, rarely affecting the extragnathic skeleton, although cases of soft tissue osteomas arising within the bulk of skeletal muscles have been reported [@R04]. Their pathogenesis is unknown. It has been considered to be a neoplasm, a developmental or reactive osteogenic lesion resulting from muscle traction on the periosteum, or due to trauma [@R03]^-^[@R05].

Osteomas exhibit continuous growth rather than growth cessation at adulthood, and this characteristic is the major feature distinguishing them from other bony exostoses such as tori [@R06] [@R07].

In addition, bony exostoses such as tori, unlike osteomas, have a predilection for specific sites in jawbones [@R08]. Osteomas of the jaws may arise on the surface of the bone as a polypoid or sessile mass (periosteal osteoma), in the medullary bone (endosteal osteoma) or in the soft tissue (extraskeletal osteoma). Osteomas occur more frequently in the mandible than the maxilla, and males are affected more frequently than females with a ratio of about 2:1 [@R09].

Age at presentation has ranged from 14 to 58 years, with a mean of about 29.4 years [@R09].

Here, we report an unusual case of giant osteoma of the mandible depressing the lateral pharyngeal wall, which interfered with normal respiration during the night causing sleep apnoea. Diagnostic procedures, surgical management, follow-up and the available literature are discussed.

Case report {#S2}
===========

A 41-year-old Caucasian man was seen with a slowly progressive, painless swelling of the mandible. The patient was a bus driver, and his chief complaint was snoring and daytime sleepiness. He also stated that the swelling had existed since the age of 14 years, when a diffuse bony enlargement of the right side of the mandible was first noted. The patient was in good health with no history of previous facial trauma or contributory medical factors. The continuous growth resulted in dysphagia and facial asymmetry.

On extraoral examination, a hard, subcutaneous, painless mass of the right mandible angle was found. The sensibility of the lower lip was undisturbed. On intraoral inspection, a shift of the right oropharyngeal wall was seen ([Fig. 1](#F1){ref-type="fig"}). Polysomnography, orthopantomography and CT scan were performed.

![Intraoral inspection showing a swelling of the right oropharyngeal wall.](0392-100X-33-63-g001){#F1}

Polysomnography showed a severe grade of obstructive sleep apnoea syndrome, with an apnoea-hypopnea index (AHI index) of 31. CT showed a diffuse enlargement of the entire right mandible extending caudally to the lateral and medial side. On the surface polypoid bony swellings were seen. The bony mass protruded into the pharynx and displaced the oropharyngeal lateral wall to the contralateral side ([Fig. 2](#F2){ref-type="fig"}). Colonoscopy was performed and Gardner\'s syndrome was excluded.

![Axial CT-scan showing diffuse enlargement of the entire right mandible extending to the lateral and medial side.](0392-100X-33-63-g002){#F2}

Because of the symptoms described, facial asymmetry and the progression of the lesion, it was decided to perform an operative correction of the right mandible. Under general anaesthesia with naso-endotracheal intubation, the mandible was approached extraorally using submandibular access ([Fig. 3](#F3){ref-type="fig"}). The submandibular gland was preserved.

![Intra-operative image showing the large mandibular mass that was approached extraorally using submandibular access.](0392-100X-33-63-g003){#F3}

Using a saw and chisel, the lobular part of the lateral and medial side of the corpus and ascending ramus were resected and the mandible was reshaped ([Fig. 4](#F4){ref-type="fig"}). Histological examination showed a compact, lamellar bony structure diagnosed as osteoid osteoma.

![Intra-operative image showing the surgical field after resection of medial side and mandible reshaping.](0392-100X-33-63-g004){#F4}

Postoperative three-dimensional CT showed a more acceptable contour of the mandible ([Fig. 5](#F5){ref-type="fig"}).

![Postoperative three-dimensional CT-scan showing a more acceptable mandible contour.](0392-100X-33-63-g005){#F5}

A significant change of posterior airway space (PAS) was achieved leading to normal oropharyngeal anatomy. A 3-dimensional volumetric analysis of PAS was performed using CT data, and showed a normal volume of 25.92 cc ([Fig. 6](#F6){ref-type="fig"}).

![3-D volumetric analysis of posterior airway space (PAS) performed using 3-D CT data that showed a normal PAS anatomy and an airway volume of 25.92 cc.](0392-100X-33-63-g006){#F6}

Post-operative polysomnography showed an AH index of 8. The following 6 years were uneventful and there was a decline in dysphagia with a satisfying aesthetic result. Furthermore, the patient reported that he no longer snored.

Discussion {#S3}
==========

Osteoma of the jaws is rare. In instances of mandibular involvement, the most common sites are the angle and lower border of the body [@R03] [@R04]. The lesions generally arise in close proximity to areas of muscle attachment [@R03], as in this case. They are mostly unilateral, pedunculated, mushroom- like masses. In the present case, the origin of the osteoma could be both central and peripheral as it caused diffuse enlargement of the mandible.

Since osteomas of the skull can be part of Gardner\'s syndrome, this possibility has to be excluded. This syndrome is based upon the presence of numerous adenomatous colorectal polyps, soft and hard tissue abnormalities, and congenital hypertrophy of the retinal pigment [@R10].

Osteomas are often noted in the sixth decade, but reports range from 14 to 58 years, with a mean of 29.4 years [@R09].

Although the aetiology and pathogenesis of osteoma is still unclear, traumatic, congenital, inflammatory or endocrine causes have been considered as possible aetiologic factors [@R11]. Most peripheral osteomas appear to have a very slow growth rate. They often go undetected, since they are usually asymptomatic, unless incidentally noted on a routine radiographic survey [@R12].

On occasion, peripheral osteomas may expand to the extent that they cause facial asymmetry and functional impairment as in the current case report.

The uniqueness of this case is related to snoring and sleep apnoea symptoms presented by the patient. In fact, he presented to our Department because of daytime sleepiness which hindered his work rather than for facial swelling.

In recent medical literature, to our knowledge, there are no cases of obstructive sleep apnoea syndrome due to mandible osteoma. We also report our experience in diagnosis, treatment and follow-up of this uncommon disease. Polysomnography, CT scan and 3-D PAS volume analysis are useful tools to study in detail the aetiology of apnoea and assess outcomes.
